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TITLE: Observation of quantum size effects in bismuth films by the method of tunnel |
—t-8pectxoacopy <, 1 ,7C'
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' '\-Prilozheniye, Ve ,", no. 7, .1966, 267-2?0 -
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| ABSTRACT: The authors report the results of an experimental investigation of tunnel _"
systems containing size-quantized bismuth films, since theory predicts tbat the _ |
current-voltage characteristics of such a system should reveal a number of specific ' | .
features that yield information on the structure of the carrier emergy spectrum. The
measurements were made on Bi (thin £ilm) - dielectric - Bi (thick f£1lm), Bi (thin film]
« dielectric - Ag, and Bi (thin film) - dielectric - Bi (thin £ilm) systems (Fig. 1). |
Vacuum rather than(a solid|dielectric was used for the gap to eliminate parasitic ef- ‘
fects. The tunnel system was placed in liquid nitrogen during the measurements. The [
bismath £ilms wers obtained by poration on hot mica in vacuum. The investigated -
saxples ranged from 800 to 1300 A in thickness. The volt-ampere charecteristics of
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- Bi (thick film) system show clearly the : e

presence of the expected quantum oscilla- ! /// bes?
tions. The non-monotonic character of the: ‘ .

current variation 1s even more pronounced . %M
when the obtained characteristics are dif-
ferentiated. The experimentally obtained | 44 \ MAARAVRAA .
values of the Fermi energy lie in the . 70 Y 0.70,90,0057 0,2 04° ¢ e
range betveen 0,02 and 0.027 ev, i.e.,

they are close to the known values of the

Ferml energy in bulk bismuth. The dis- Fig. 1. Diagram of tunnel system

tancs between the singularities on the volt-

aapere characteristic yield an estimate of ~0.012xy; for the component of the effective
pass of the electrons in Bi corresponding to the direction of the trigonal axis. This
48 in good agreement with the known values cbtained from measurements of the de Haas
= van Alphen effect. The authors thank V. B. Bandmh‘s&y and Yu. F. for a dis-
cussion of the paper and V. A. Krupennikova for the s. Orig. art,
bas: 3 figures. o ‘ ‘
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SILICH, M,I.; SIDOROV, I.P.; MARTYNOVA, L.L.; DUKAROV, A.R.;
YULUSOV, A.A.; KISIL!, I.M.; Prinimali uchastiye: K1JNOVA, G.N.;
IEROFEYEVA, A.D.; MATYGINA, NLM.; FHOTHIGV, 4.1.; ZATISEVA; Aukyp
YELISOVA, T.V.; BUSIGINA, A,I. 0 TR

Improved technological éyqtem with a suspended catalyst
for the production of alcohol by oxo synthesis method, Khim.i
‘tokh,topl.i masel 6 no.8:19-24 Ag 161, (MIRA 14:8)

1. Gosudarstvennyy institut azotnoy promyshlennosti; IXhK;
Opytno-konstruktorskoye byuro po avtomatike,
(Alcohols) (Oxo process)
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YBLISTRAKHOV v I., tekhnik.
_———m
Preventing the contaninatien of ¢il by water and oxidatiem in the
oil system of turbines. Energetik 4 ne.9:10 § '56 {(MIBA 9:10)
(Turdines) (0ils and fats)
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Lamanosava, T. M.; Makarevich, S:A:
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TITLE: Optical characteristics and light field parameters of lake water

SOURCE: AN BSSR. Vesti. Seryya fizika-matématychnyckhAnavuk, no. 2, 1966, 109-114

TOPIC TAGS: optic property, water, light diffusion, light refraction

ABSTRACT: This work examines methods and certain results of defining the optical
parameters of lak: water and also studies the light-field in that medium created by
direct and diffuse radiation sources. To measure total light attenuation by water the
authors used a transparency meter which is described in the text. Light attenuation

1s given for 13 wavelengths on 5 separate days. Maximum transparency is shifted
towards longer wavelengths in comparison to seawater. To evaluate visibility of
objects under water both the total index of attenuation by the water and the relations
between indexes of actual attenuation and dispersion must be known. A formula is de-
rived and tabular data given which show that change in lake water transparency occurs
in such a way that the absorption-to-dispersion ratio remains the same, Washing-out
of a collimated beam of light is studied by having an underwat:er/light: gource send a
. \Y, .
!
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beam vertically dovmward. The receiver'is’moved vertically and horizontally to meas=
gre illumination in planesAperpendicular to the light source axis. Background radia-
tion diffused by the water was gtudied with a 1ight source and a brightness meter

| which turned at a polar angle of 0+ 180° and at an azimuthal angle of from 0 to 75°.

patterns of change of brightness with depth were photoelectrically measured with a

special underwater 1ight source, direct photography of which, with subsequent micro=

photometry, gave the same result. Orig. art. has: 3 formulas, 2 tables, and

figures.
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YELISTRATOV, A. (Leningrad) 5
Fozh. delo 8 no.9:23 5 ‘'62. (MR 16:11)

Universal device.
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Course of experimental tuberculosis in fetal developaent [with
sumary in French]., Probl,tub, 35 no.2:67-72 '57. (MLBA 10:6)

1. Iz kafedry patologicheskoy anatonii Novocherkasskogo zoovet-
{nstituta (i.0.zav. kafedroy - dotsent I.Il.Andriyevskiy).

(TUBERCULOSIS, exper.
in fetal guinea pigs & rabbits (Rus))

(PSTUS, dis.

tuberc., exper., in guinea pigs & rabbits (Rus))
: oy
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Iron

"Cortain Peculiarities of the Initial Stages
1n the Deccompositicn of an €-Solid Solution in
the System Iron-Nitrogen,” A. M. Yelistratov,
All-Unicn Sci Res Inst of Metrol, Sverdlovsk
Affiliate, 6 pp

"Zhur Tekh Fiz" Vol XVIII, No 9

Dincovers and investigates effect of uneven vagh-
Ing out ("rezmytiye") of Debye lines of the
¥ —phase in system Fe-N. Establishes its

. *2 /49T60.

_  USSR/Metals (Contd) , | Sep 48

connection with deconposition of supersaturated.
Bolution f—» £ + ¥’ . Suggests theory to .

explain effect and compares thecreticel conclusions

vith experimental data. Submitted 20 Jan 48.
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X-ray investigation of stroctural changes m aqing cosrse-
grain otalline afloys. A M. Elstratoy tSverd-
fovsk Branch, All-Union Sai. Reséamili Tsl.” Metrology
Doklady Abad. Nank S.NS.K 0, AN nepmne A
method based on the use of vatious charsetenisie ey
fulistions ta obtain eflection sphetes of vations stres wae
need to analyze anoralaus difftaction flects b a polyirys
Cu- e alloy aged 1 hr. at RS, Befr. cxpunures wete ule
with vach padiation ut the penition of the sprainus w.as
cemst, and o the main Laue -&-m semained fived o the
fitm.  Only the anomakus fefiections changed frina one
eadiation S wnother. Thus, the method Tas advantages
over the use of a sotuting crystal with a single type of radia
tigm.  An unalysis was smate in the vicinity of | Laue spust
whow indices ({Ml wete detid, from the re thotr of & chat-
Interistie radiation from the currespoinling crystal pline.
The xadirection on the film conneeterd the exit-beam hale:
and thiv Laue spot] the y-dircvtion wae at vight augles.
The corresponding oethogonal axec in reciprovid spare were?
X counccting the (1) point und thi): ¥ lyingin the plane
of refection for the ihkD) Laue epot umd prassing o
“(anhy; Z mutually perperufieniar to Numl V. Thee satisns
unong these coondinates then wasg W = rsinly - #
+ Raine, V' = — rcosly — M ¢ Rone, 7 = whete
Kol Ar> wavelength of adiatien, 1 = Rlmetocpe i
men distance, ¢ = ure Lan i, 0w RIVNT Y m:
NN R TP =S Kt 5ot The pesults phtginet
reed with tluse pres bously detdd A G GOy
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. Anomalous diffraction effects in X-ray patterns of aging
polycrystaliine allags. A, M. Urstratov, S 1. Finked
shictn, and A. 1. Padisloy, Uoblidy  Absd.  Nyuk
NS5 K, 68, 10172001080 . A “eot v K] 11y
methord is describdd (0 replice the singlecrystal technigues
generally used.  The grain size was atout 11072 mm. A
Zeemat-type fitating electende fyte with 4 <harp line
forus 0.2°0.3 mm, wide was used. - At I8 10 M) kv, the
bmckground intensity was <l vougxired to the charae-
.urisli’c Jin(?i The Laue methol w;u' [ -iﬂ:l flat o
ceylindrical filims.  Wire specimens bl a0 diam. of 0.3 to .
14 mm.  Two-limensional diffravtion effects appearat in ’l'"'"f they eithes hvgurard o shurply . dlangnl
a L"u-»'.’.l?‘."‘:" Be altoy e '"'7. us after aging for 1 hr. uty [ I:.-'mn:il n'n:‘ ;'m-.l Rt ot olretved with Etains
190, anmd disappweared after aging bor | e, at . Chare ::n "' a0 OAD ) mm sl was obrerve best with
urtetistic extra strecks were obtained il Uy incident Ieam \tm:""‘":"“ 5;":'" e (e crystal acts ke a monn-
i ! o et B\t S o S S e
ntistier - on rone. In Cu- k¥ acte never abe h A K& | 2 , aithe
served i the vicimty of a (U spot. Tn the immvediate %:h:i::l:l’ ‘l‘l‘;:"”:i.“‘ ""'Y,’""""" tn i"i'“‘" ;"-;'" intensty,
= vicinity (020087 of e Lane spot, the tntenisity of the ! it -Prestan 2one caled. from thee ef.
©1try 5pots coukd be greater than the spot if low voltage !;’:l agreed with (hat ohtaj wd frony centr diffe.ction,
was wed and o longewave cluracteristic radistion, m"" sosse-grained s-eay methol is s fub at legt with
Expimurcs of 1-2 s, wore ywd in this case,  Vuch 4vY alluys, A G Cuy
1 weaker “white streaks’” we re sl obt sined if bemig e x e enyre
timws were tiser! at high vodtsges, Twotimensione of .
fects were il el in o Ag.7.57 Cu alloy agedd fon
it A ZH and s FeoNi A m sgrretie allay sged 10 .
L ME T T AL-Ag and Co-lte alloys very wrak on o
“mensional diffraction effects were obneryed i1 the fr . of
small, thin circles, or thin, short, slanting lines coning
froms cxtra two-dinsension.| diffraction spots, n¢ ns Pong,
thin lines going through «xfra spats, (On changg the
wave kength they cither diaplaee themselves wit's th ryira
“sputs, temnein almost paralle ] with their preslous pmitwn,
or disappear. “Twoery tal” diflraction eflects, weeak
white streaks, were oltained from Cu-Be alloy ageid & br.
at Z° by 12-14 hre.’ exponure, With chas;ge in wave
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B YELYSTRATOY, Al M.

' -7 ugsR/Physics -X-rsyi«ulysu* S oy 50
. o o  * Crystals - . -

"X-Ray Method of Investigating Structural Changes in
Aging Coarse-Grained Polycrystallic Alloys,” A, M.

Yelistratov, Sverdlovsk Affiliate, All-Union Sci Res
Inst of Metrol, L pp : ‘

"Dok Ak Nauk SSSR" Vol LXIX, No 3

Proposes theoretical bases ("in principle") of a
method that permits one to solve problem of analysis |,
~ and complete crystallographic "deziphering" at con- .
tact diffraction pictures observed in roantgenograms
of aging polycrystallic alloys, in connpection with
Laue-spots. Submitted 22 Sep 49 by Acad I. P. Bardin.
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I X-tay method of investigation of laitial es fa
' rlm’mllho alloys. lnvestigation of .m"ﬁfaﬁ‘p‘«uon

o sem R M, Elist v, Jeoed.
Nl Vel SSSR. .v'r'.”r.’..“‘i!f“h'mﬂi"ﬁ CA.

48, K1Te.~X-ray pictutes from poiycayst. large-grain
samples can be interpreted by constructing_*‘rexrons of
abnorimnal dispersion’ tn the Fourler space. Cross sections
of this region are obtained Ly varying the wave leugth of
the charsctetistic radiation by using ‘a demountable tube with
In, Cu. NI, Co, Ve, 0 Croanmdes A st ol vuations is
estabilished Teom whick the nodvs b of the siugle crvatals
are obtained,  Results obtained with Al-Cu, Al-Ag, Al Zn,
and AlMgSi siloys show the samie cffccts as previously
found oa monocrystals. Study of the 2% De-bronze and -
the Alni alloy (FeyNiAl) show new diffraction ¢flccts on
n:inu. hisdieating the formation of small reglons (~ 2 AL)
of the final phase. Aging cffccts wre alio disctiaed in
alloys Ag-Cu (0.55% Cud and Cu-Ag (656 Ag). 1t is shown
that the abnoninal dispersion s given by the *“‘holes’’ in the
supersatd, solid soln. aud by the formation of regions with
new structure. _ 8. Pakswer
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2, USSR (600)
k. X-Rays-Diffraction

7+ Scattering of X-rays by crystals of an ageing alloy. Dokl.AN SSSR 87 no. 4, 1952,

9. Mdnthly List of Russian Accessions, Library of Congress, _February 1953, Unclassified.
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Chemical' Abstracts . {x-ny analysis of the lxiitm stages of aging of bersllium__
H&y 25, 1954 : mn,r&l). A. M Elistratov, §. J."ﬁinkci'shtchi,—nml T.

’ LA : SRR, TGob SRty 1%“"71’“ verdlovsk Truch, AN-Uuwm: Sci. e
General and Phyaical awsreh Imt.;.t “I)aihm\y‘ :lﬁfl‘: A ;\:::fhl .s.?»'..s./'é:”gx, Glrvw‘d
Chomistry . - o} TRugl, teunslition bvsued s U.S. Alomic Energy

Comm, NoPF-te-03, & pp. (1953) ). —in order tu obtuin sujiere
satd. solid sc s, the Be bronzes with 2.029, He were hicuted
ut 880% und quenched in water. The x-ruy photographs of
these samplea showed no anonaleus x-riy scaltering.,  After
tempering at 160° or ualural aging for one year, very wienk
amt diffuse retlection maxima occur, which concide with
(110) and (002) of the y-plinse. Wy tempering for ) by, 0
1807 diffuse extra spote appear i the vichity of the Lute,
spotsof the a-pliase,  The form and dinscasion ¢ langes of the
. anomalons scatiering are describieds  1Mie exitence of twu
- types of regions of the unom.lous scuttering ek to the
following couclusions; durlng the early stage of the uging
csnall (25 X 0-A) - 2vucture platelots wre formed.  After -
belitg tempered at 25 the platelets grow by the wlin, of
-newly formed ystructure reglons into Waks whih are
paratte to 1305 of the o pliase. * The wilth uf the blacks is
700 A; thelr thickniess, iowever, remaius sl t un hangad
‘gl{\) . B Schosslisge . o
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lattlce (y-phase solld soly,), The first ssrlace of null fn.
tensity surtounded § with .2:;..-,,. o 0.02 1/ {100}y, where
d(100)y =~ 4.030 A. P Aces were fess intense and
were of the order 0,13 1/d (100)y. Upon anncaling at .
2 130° for 1-2 pry, the extra spots showed a serles of inter- -
mediate forms, ending as typicq] “2limensional”* and linear
diffraction effects, Aging ‘was not simultaneous fn all erys.
tals, A 2nd stage was observed upon aging at 200* for | [
The extra traces became very intense and shar , in some
: ) . “cases !mmlnq “'crosses’ at several Laue spots., The streaks
L . ; of very low ntensity were sharper and in Some cases sur.
i rounded by a falrly inten.c extrg spot. I wese significantly

S
T ey i R B P

Tty Ay of the sl T . ) More comiplex than in the firse stage and resembled the .
; | V X-ray study of t!;eDa ; 12‘;?‘ Alu::‘lnum zine alloy, ) chnnx'cs in Cu-He‘ (u;i«h supra). At the end of the( 2m:,atzx§.
o y ‘of x. with ne ! very iutense apg Marp extra traces a prared (pptd, Zn), -

SR xl’ulncdl !?cclmzthsew:gul:cse:lc “t:)tc:tl::gydtl’:er?r):l’tl:lu:ll::;";! b It was cortcluced that I observed I the s stage ‘F“i" from
' uging of an Al alloy with 28 wt, %02Zn. Hardenlng iy known ’ a breaking of the Yifucture. The presence of a surface
to be very alight ag contpared to beryllium-Cy CA, 44, - of ‘L"Y ";" intensit ‘in I Indicates o fenter of symmetry
'569§/2. Wire speciniens &).1—0.5 mm. diam.) were held at ! ‘“,' the reg °;’. of b‘:"wgi -{h"tg“"; d°f this "f'b""b",’ 5%5‘

440% for 2 brs, ang Quenched in fce water, Grain size varied . after “"“‘;"""l’g alll) R o "um‘f‘ "l ’5, ’;f

3 from 0.1 to 0.03 mm. Directly after nuenching, diffyse gecurs paralle] to ( Yo A" and widens into a lamella

I fairly intense extrn 5Pots were observed in the vicinity of indefinite thickness (60-60 A.) growing to 400 A. aiter |
i . the Lave spots, Tho "o fot thermal max. but resule he. at 200°, These ‘g‘“‘“’"}“’ "‘;"“‘g .A“".";’ g
. from structyra] changes. - Upog annealing 3 hry, of 120°, than those computed y Geisler, ¢t al, - 37, 1948"),
~ the intensity and sharpness of these extra spots increased. f The transitlon from the ¥ (A1) to a (zn) phiase requires con.

caks of very low teusity (stralght op curved traction and expansion. - Contraction prodiced by one

embryo” compensates the extension in the same directiog
roduced by g 2nd embryo. This compcns:;lﬁml:) (agﬁcult' in

he of
0.
;;":usl ’?ﬁ’ f );p gfu 5“: 't:ciig'ote!ﬁ u-Be) explaing the Iack of hudenln‘
[ ’ ’ . .., b e LR ""’"“»"" s .

.
e AT e e L - -
it aclal BT TN T T LTl s praa - - ol

L were
.- then found to intersact ¢ extra ‘spots.” The regions
anomalous scattering

t
P 1)
. center mt the Dodes (200
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2Ly, S

& rcx,/atudyof v tordea dcr'cmp().,itiun rhates of a pupersaiurated
] algha-,olia bcrjllium scluti . n in coppor

T_ZPhriadiquF;ciifnov. M S55R 101/1 6«-72;-‘ar 1,1955

”~3‘Ab9t?‘°h_,rrl-,jThe~rcsu1ts obtained by studying the atructurnl-changes cccurring in
e ~.the -alpho-phase crystal-during retorded stoges of decompesition are
described., The phencmena developing in the alpha-phese crystsl durirg
the decompoziticn were found to be analogous to the phenomena observed
during externnl defermati-n and reloxation of pure metals. The proce.s

ol decomposition of a sunercatura%ted alphs-golid CuBe colurtion is
concidered ac o unique process of establiching a dinhsse equilibrium
state and not os a unilateral process of formation of the gamma-phasge,
The mechaniem of structursl decomposition of CuBe it cxpelined. Ten
veferences: 6 U°5R 3 French and 1 Englisk (1944-1953)e Illustrations.

,,:',Innbtit.ution: . InstitLtr' of- N:chani atinn and Electriflcntion of Agnc‘ulture.
: ' Chelyabinsk
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USSR/ physics - Crystallography
_Pub, 22 - 20/49

T Elisvcatovs

Mils  + Amlysis of the fifst stegss of decomposition of Ag-Al satiated —
© -801id solution by the Roentgen method

Pardodics) ¢ Dok. AN SSSR 101/3, 473-476, Mar 21, 1955

fbetreot ¢ Experimental data are presented on the structurel deformations in the
crystsls cf Ag-Al solid scluti-n ( @ -paase) in the early steges of
‘heir jecai~nsiticn. The Roentgen methoa was used in the experimenis.

- -~ Al ‘-‘4‘-. :.:,..~of,.‘“.“&

caferer ae TUi . 7 Urernsz, and ¢ Terman AL

Icstitutiza o "helyebinss lzstitute of Farm Machanizatinn and klectrification,

. Presented by: Acedemician G. V. Kurdyumov, August 21, 1954
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"Defcrmation Phenomena of Precipikation on 8olid Bolutions.”
paper presqnted at the Conf .‘ on Mechenical Propertiea of Non-Metallic Solids.
Leningrad USSR, 19-26 May 1958.
Inst. of Semiconductors of the Acad. 8ci. USSR, Leningrad.
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AUTHORS:  _  Yelistratov, A. M., Kamadzhiyev, P. R. 50Y/20-125-320/07
TITLE: An X-ray Investigation of the Decomposition of

Supersaturated Solid Solutions of Low Solubilityr
(Rentgenovskoye jgsledovaniye raspads percsyshchennykh
tverdykh rastvorov s naloy rastvorimost'yu). The Decomposition
of a Supersaturated Solid Solution of Copper in Germanium
(Raspad peresyshchennogo tverdogo rastvera medi v germanii)

PERIODICAL: Doklady Akadamii nauk S3SR, 1959, Yol 125, ¥r 3,
pp 538-541 (USSR) ,

ABSTRACT: The present paper gives the preliminary wessults of the
investigation specified in the title. The rogions of anomzlous
gecattering which arc cauged by a breach in the motrices
(matritsa) can he observed onl: in the surroundings of the
knots of the inversa lattica of the matrix. The authors,
therefore, investigate ‘only these surroundings. They uged
Ce samples which were sawn out of wpoms large monoarysatals of
the p- and n-type. Mechanicsl treatmernt of Gz cnusea inlense
diffraction erfects on thc radiographs (because of the
- gdisturbznce of the gtructur: of ths surfzce lryerv of
Card 1/4 germanium). The supersaturated solid solution ¢f Cu in 5c 773
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stigation of the Deconposition of S0 20128
d Solid Solutions of Low Solubility. The pecomposition of A ,

Supersaturated Solid Solution of Copper in Garpaniun

Cord 2/4

prepared by diffusing Cu {nto %z et the temperuture of
maximum solubility. The further traniment of the saanles 1s
discussed in short. The athors investignind the Inothermnd
decomposition of a supersaturatc% s61id aoiutior et the
temperutures 550, 623, and 570° ir tha cnvironment of tae
knots (111), (220), (311) of the inverse lattice of Ge. The
diffraction pilctures ara changed in the following way: The
radiographs of the nardenced alloyed samplee have Laue spots
and thermal diffusion maxinmn. rxactly the same diffusion
maxima were observed also on tha radiographs of the initial
(non-alloyed) samples. If the consentrations of copper &rs
lower than the gaturation value, the effects of two-
dimensional diffraction are by far 1088 intense, and they

‘appear after a more protracted tempering. The following

conclusions may be drawn from the experimentnl ragults:

1) The effects of two-dimensional diffraction and their
subsequent development during the tempering et low teoperasurss
are coused by structure variations in the crystal of n super-
saturated solid solution.of Cu in Ge during the decomposition.
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An X~ray Investigation of the Dacomposition of SG7/70-125-3-20/67
Supersaturated Solid Solutions of Low Solubility. The Necompcnition of a
Supersaturated Solid Solution of Copper in Germanium
2) The effects: of two-dimensioual diffraction cennot bo
explained by a scettering from the GuiniemPreston zones or
from the "germs" of the renoved phase because of the axtremely
. low concentration of Cu in the solid solution., 3) It'is not
probable that these offects are caused by irregularities of
the "packing" of the layer. 4) Consequently, it may be a3sumei
thaet the extra-spots observed (effccts of two-dimensiownl
diffraction) are ceused by the shape of the submicrocracics.
5) The formation of little bowz and the splitting of the
effects of two-dimensional diffraction in the later stages
of decomposition are caused by the formation of disordered
:blocks in a germanium orystal irn the interior of which the
gubmicrocracks are conserved. Lespite the extremely saall
concentration of Cu in Ge, .the structure changes which are
growing in the matrix during the decomposition are 8o great
that they exert well observable diffeaction effects on the
radiographs. 7) As to the decompooition of a supervsaturated
solid solution of Cu in Ge (formetion of submicrocracks and
card 3/4 subsequent development of a block siructure), the gene-ul

T o Pan g
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An X-ray Investigation of the Decomposition of 5G7/20n125-2-20/5
Supersaturated Solid Solutions of Low Solubility. The Decompogition of a
Supersaturated Solid Solution of Coprer in Germanium

ASSOCIATION:

PRESENTED:

SUBMITTED: .

Card A/4

APPROVED FOR RELEASE: 03

character of the observable siructiurz changes i3 gquite similar
to the deformation phenomena which occur during the lecour.sivion
of the solid selution CuBe. The author thanka R. A. Zvincauk
for his help and useful discussions. There are 4 figures az

8 references, 2 of which are Soviet.

. Institut poluprovodnikov Akademii nauk S53H (Inssitute of

Semiconductors of the Academy of Sciences USSR)
July 9, 1958, by A. F. Ioffe, Academician

July 26, 1958
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s/181/60/002/010/006/051

B019/BOT0
AUTHORSS Yelistratov, A, M, and Zvinchuk, R. Ao
TITLEs Formation and pissolution of Heterogeneous Regions in single

CrystaLs,_\of Solid Solutions (K,Ra) C1

PEXT: The decomposition and rehomogenization of solid solutions of
(K,Na)01 whose compositions are nearly in equimolar prOportionyg vere
gtudied here bY three methodsj 1) By Laue diffraction patterns.”Z) By
microscopic gtudies with 1inearly polarized 1ight in which the tine
variation of brightness was investigated. 3) By photometrio jnvestigations
of the opacifying of crystals of solid golutions. In the jpdividual
gections of the papeT; the suthors discuss the changes during decomposition
and rehomogenization of tha solid golutions int Laue diagram, state of 7//
elastic stresses of the aingle crystal of equimolar solutions at the be- —
ginning of the decomposition, the opacifying of the crystal of equimolar
golutions on decompositiony and the relations between the effects obgerved
interpretation. Results relating to the time variation and the
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Formation and Dissolution of Heterogeneous S/181/60/002/01Q/006/051
Regions in Single Crystals of Solid Solutions B0O19/B070 :
(K,Na) C1 |

dependence on temperature of the effects observed lead to the conclusion
that the decomposition of the solutions studied here takes place in two
stages. In the first stage there appears a spontaneous formation of local
heterogeneous regions which are microscopically small. In the second stage,
there occurs a reorystallization of the equilibrium phase. The microscop-
ically small regions formed in the first stage grow at the cost of others
having the same composition. The stresses between these heterogeneous
regions formed in the first stage and their surroundings decrease in ths
second stage by the growth of the heterogeneous region. The continuity

and disorientation are destroyed in the heterogensous region, Heating of I
the disintegrated solution above the solutility temperature Tg results in

8 dissolution of the heterogencous regions, that ig, a rehomogenization
takes place. There are 11 figures, 1 table, and 26 references; 5 Soviet,

3 Dutch, 9 German, 7 US, 1 British, and 1 Indian,

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors of the Academy of Sciences USSR, Leningrad)
SUBMITTED: - March 17, 1960
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BLISTRATOV, A M.; KAMADZEIYEV, P.R.

od nolid solution of
jgation of the decay of & supersaturat
33"1?05? Fiz. tver. tela 2 no.11:2950-2960 ¥ 160, (MIBA 13:12)

juprovodnikov, AN SSSR.
1. Institut pzc!gp o) (Germanium) (Solutions, Solid)

¥ j‘% 4 : { S A
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. : S . . s/1a}/62/oo4/009/o12/o45
MURYAY 2 B | B106/B186 -
AUTHORS 3 Yelistratov, A. M., and Yefimov, O. N.
TITLE: The influence of periodicity disturbances on the effect of
the abnotmal passage of X-rays. Integral characteristics
for the abnormal passage of X-rays .

. PERIODICAL: Fizika tverdogo tela, V. 4, no. 9, 1962, 2397 - 2410

TEXT: The passage of X-rays through n-type Ge single crystals was in- ! J,
vestigated using a doubla crystal spectrometer with Bragg reflection (220)

and the crystal position (2,-2). Thick specimens: in the range . '
3.14¢ pt £82.4 were used, wherein only the abnormal component of the split
beam has a noticeable intensity since it is less absorbed than the normal
component., Specinmens of various thicknesses exhibiting low dislocation
concentrations were used to measure the integral intensities of the ab-

normal transmission (Ti) and of the Laue reflection (Ri) (Pigs 2). The

measurenentsa showed that for thick orystals '1‘1 -'ni,- i. The linear rela-ii
tion 1n i = gyt 4 yg oan be usefully applied in practice, since changes in’

Card 1/3

S
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8/18/62/004/009/012/045
The influence of periodicity... B108/B18

the integral ooeffioient of the interference absorption, oy and in the

integral characteristic ¥y due to lattice defects provide a measure for the

latter. Theoretically, these characteriatica are derived from the relatiom
governing the relative intensities of the raya allowed to pass through and
those reflected uccording to Laues

s B __p _ cC (_x&cw,)_x_"'

h=?—7—;—”¢p Voo 'B%
y.——nnA——-ln(m. . CY. N )
§ = cos GBragg’ M is the normal coefficient of photoelectric abeorption,

k is the wave vector, t 1is the thickness of the specimen, dh 74rh ‘th,
Krh Adn® ‘Cut, if the displacement veotor is normal to the scattering

plsne, whereas C = cosZOBr gg' if it 1s positioned in- the scattering plane.

There are 4 figures and 1 table.
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" The influence of periodioity... - B108/B186

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad. (Institute of | ‘
Semiconductors AS USSR Leningrad) - i

SUBMITTED:  April 10, 1962 7,8
-6

; G, l
Pig. 2. T, and R, (10 rad) . 1040400
U .

versue t{mm). g

Legend: (1) Passage,

2) Laue reflection,
é}) passage and Laue
refleotion.
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‘ ~ 8/181 62,/004/010/042/063
9717600 - . B102/B112
. AUTHORS: . Yefimav, 0. N., and velistratov, A. M.
O e . s oand T
) TITLE: Influence of the dislocation density on the effect of the

anpmalous penetrability of X-rays into germanium
PERIODICAL: Fizika tverdogo tela, V. 4, no. 10, 1962, 2908-2916

PEXT: The effect of the dislocation densities on the integral intensity
?i of the anomalous Renetrability and on the Laue reflection (integral !
intensity Ri) of X-rays was studied on B n-type and one p-type high- :
3 .

purity germanium gingle crystal with resistivities vetween 7 and 40 ohm-cg
! A

and dislocation densities between O und,105 om~2. The (220) plane was ix
chosen as reflection plane since it not only ensures & high intensity butz
is also the most favorable for the experiments.  As the Burgers vector #

‘1ies mainly in the [110] direction all directionafpeipendicular to (110)
are distorted. Since the effect of the impuritfeh has not hitherto u:
beghnéxplqinod,utholaamplea studied were those of‘highest purity, 1. €4y

that showed ‘a maximum resistivity and a maximum mean free path. 1ln Ty

&%

5
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- Influence of the dislocation density ... ' B102/B112

“and 1n Riﬁaé functions of tﬁéﬂcryatAI thicknesa;¢, are proved to be
independent'of the dialocatidn density in the dislocation density 'range

I} 0= 1.5¢ 105 According to thq }ntensity-versus—thiokneas ‘curves,} regions
'.|- ‘can be distinguished: thick.crystals (ut »29) for which the curves are
“1-" linear, 1n i = -pt + Y TiuR .=1; intermediate qrystals showing a o

0
)

deviation from linearity and %the beginning of a divergence; thin crystals
(4t { 7.4). 1In continuation'of earlier studies (FTT, 4, 9, 1962) it can
- be shown that the integral coefficient of interference absorption wy can

be approximated by the relations p, "’(u-Qukc7(ih) and yi"ln()(rhc)

e p is the ordinary photoelectric absorption coeffioient, k the wave vector
: of incident radiation, C the polarization coeffioient, 7 the cosine of the
anglea of 1nc1dence and refleFtion in the case of Laue symmetry; the

 are Fourier :expansion coefficients ()L 7( g+ i7£1h‘7(rh;?7(ih) which

v; depend on the crystal structure and the wavelength of the incident light.
{ The results show that in the region of the "thick«grystal" approximation
: the integral intensity of the anomalous trnnsnillivity ie highly senaitive

‘Card 2/3 B
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Influence of the dislocation density ... B102/B1

to the dislocation density. - This sensitivity inoreaaaa rapidly with b

If a calibration curve is available the dislocation densities can be
determined from measurements of this integral intensity provided they

oxceed 5¢10° om™2. There are. 4 figures and 1" table.
, , ,

“ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of
Semiconductors AS USSR, Leningrad)

SUBMITTED: - June 11, 1962
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B104/B102

- AUTHORS: yelistratov, A. M., and Kemadshiyev, P Re
. . A o ———— : ‘ S
4 “TITLE: An X-ray examination of the decomposition of a supersaturated -

+

golid solution of N1 in Ge

PERIODICAL:  Fizika tverdogo tela, v. 4, noe 12, 1962, 3492-3495 . :
L, . . ‘ : i ¥ . . S
RS TEXT: The specimens were cut :rém-five different p and n-type Ge single '

L oryetals.having reaistivities'of 32-35, 33-34, 42-54 and 50-60 ohm<cm "J/

(n-type) and 40-45 ohmecm (p-type)s with'ﬁialocstion densities of v

EEE o~ 10% cm'z. The specimens were superaaéurnted with Ni by diffusion ,
i annealing at ~ 900°C and subsequent rapid quendhing. In all cases & 1liquid
. outeotic (Ge + GeNi) formed on the surface, from which Ni diffused into the
. ppecimens. After the samples had cooled down. the golidified eutectic
~ . drops were ground away. At room temperature, the resistivities of the
.. gpecimens gaturated with Ni yeried between 1.3 and 1.6 ohmecm, and the
" pickel concentration between 2.1 and 5.901015 on"3. An X-ray methrod

" described in previous papers (DAN 88SR, 125 5308, 19593 FIT» 2, 2950,
- card 1/2 o o o IR - /

SR R L R jg.}}i:"; 5 & B FrAS "
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An X-ray examination of the .., B104/B102

1960) was ugsed to investigate the isothernal decomposition of the
supersaturated solutions at 500, 550, 600 and 650° In epite of the low
Ni- : effects which are

matrix of
stage. There are

'ASSOCIATION: . Ingtitut boluprovodnikov AN 8SSR, Leningrad (Institute of
SRR Semiconductors Ag Ussr, Leningrad). . —_— '

SUBMITTED: July 7, 1962
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YELISTRATOV A. H.. AVINCHUK, R A.

e i

o stalline pulyhedron.
fz?)§ aMi.ryAp "62. (MIith 15:h)

Calculation of transformation
Kristallografiia 7 no.2:199

ikov AN SSSR.
1. Institat poluprovodn (Crystallography, Mathematical)
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YEFIMOV, O.M.; YELISTRATOV, A.M.

£
Effect of the density of dislocations on the phemomenon o
anomalous passage of X rays i gerwmanium, Fiz.tver.tenlz Ii 12)
10,1012908-2916 0 '62, (M 51

1. Institut poluprovednikov AN SSSR, Leningrad.
(X-ray crystallography) (Cermanium)
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“LpypLE T Effect” of -impurities- on-anomalous-transmission of x-rays in Ge i - , %ﬁ

37

; 41
SOURCE: Fizika tverdogo tela, v. 5, no. 7, 1963, 1862-18719

ToPIC TAGS: x-ray, Ge, H, Cu, Ni, impurity, crystal lattice, absorption, solu-
bility, defect, neat treatment, dislicat:icon, gisiocatiun density, germanium, hydro-
_gen, copper, nickel
ABSTRACT: The authors have meas:red tha lransmisgsion of x-rays through Ge crystals
containing impurities of H, Sy, and Ni., loe resulty show that low concentrations
of these (~ 10+tcn=3 H, ~151%m-3 L, . 3.5¢10%%cm”’ Ni) essentially indicate
the integral !ntensity of anomalous transai:sion, especially for large thicknesses
(~2 mm), and lead to chanpes of several parnent {in the tens). The principal
charanteristic for determining desree of io. ice alzuortion by impurity atoms is
the interference abnorption cocfficient. An Increase in this coefficient is in
complele aryreersnt witn an increase .r 7 onoeDLIALTS o 1njected impurities, Tne
distoltions introduced oy different imp.:.ty atoms 17 Lhe lallice are not ail1K0.

“With lower ultimate sclubilities the distoriions cue to injected impurity atoms
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become greater, The tnurmal treatment of tal samples (heated in vecuum) amd
the introduction of impurities by diffus ioq x}z\; not cfiange the dislocatior dgnsity
(at least in the case of low disloeation dencities). "In concIGSTon The authors
axpress their sincere thanks to N. A. Lnetvysirking “-~r discussing the results, to
vt stuZent Al U, Pavlenkovich for aild .- sntgitre Lne experimental results, am
to the swudent ¥ "H, Shishkin lor par::m;,avi"- . 2eveloprent of the method for
-preparing samplsd of .solad soiutions of Lu =i ue suibsble fer investigating by
“ammalnurbrmsmissiun of.x—rays—" “ung.‘ *'t:;l“nnszm b tzgures and 3. tableg, -

: ASSOCIATION' Inst.itut poluprovodnikov AN SSSR Laningre;d (Hmutute of Semi-
oonductors, Academy of Sciences, S3SR)

i

[ SURMITTED: O6Feb63 DATE ACQ: 15Aug63 ’ EMCL: 00
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TITLE; Effect of disturbances arising duringwéxaolut’i,on of supersaturated solid -
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AUTHORS: Yofimov, O. N.j Yelistratov, A. M.
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TOPIC TAGSt solid solution, Ni, Ge, Cu, x-ray, dislocation density, exsolution, - |
- integral intensity, disorientation zone, nonhomogeneous deformation, anomalous

| transmission -

- ABSTRACT: A considerable effect on the integral intensity of anomalous x-ray

© transmission has been found experimentally. Preparation of samples has been de-

- scribed previously by the authors (FTT, 5, 1871, 1963). Integral intensities were .

. measured by a two-crystal spactrometer in the Bragg-Lave setup, with the crystal

" positions (2-2) for reflection from (220) of Ge and with CuK, radiation (the sym- i.--.
meirical case of Laue), From analysis of changes in integra characteristics
during oxsolution and reverse solution, some light has been shed on the nature of
disturbances in crystals during exsolution. ‘The greatest change in integral S

; characteristics was observed for the exsolution of Ni from Ge in which the limit '
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| of posusible concentration had boon obtained, For all samples of solid solution’
. the dislocation density remained lowest during exsolution and reverso solution,
\ On the basis of the experimehtal data, it is proposed that disorientation zones
! exist without dislocation boundaries. These zongs are thought to be the,result
| of raoverse (olastic) nonhomogeneous deformation Of the original crys Yoy seceds
| of the prucipitating phase, these being removed during revorse solution, 1t is |
. hoped that the results will permit use of anomalous transmission to investigate |
: disturbances arising at various stages of exsolution, including the very initial
| stage. "In conclusion the authors thank the student A, T, Pavlenkovich for his
| considerable aid in treating the results of the cxperiment," Orig. art, has:.

| k.figures and 2 tables,
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Shape effect in X-ray scattering by single crystals of supersaturated

solid solutions of (K, Na)Cl in process of decomposition.
Kristalografiia 8 no,5:715-723 S-0 '63. (MIRA 16310)
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8 TITLE: Influence of vacancies and of their coagulation on' the
- anomalous passage of x-rays . o I :

SOURCE: Fizika tverdogo tela, v. 8, no. 3, 1966, 809-815 |

TOPIC TAGS: 'érystalrvacancy,ix ray studi;;gérmaniﬁﬁugiﬁgié dfystaimﬁ
. : 27" . H

ABSTRACT: The authors present{ the results of experimental investi-
gations of the influence of vacancies and their coagulations (forma-

| tions of mlcrovoids) on the integral characteristics of the anomalous

! passage of x~rays, which has been shown in earlier 1lnvestigations by .
one of the authors (Yelistratov, with O. N, Yefimov, FTIT v. 5, 2116,

1963 and earlier) to be related to the thickness of the sample. The |
investigations were made with dislocation-free sampies of n-type_ger-__
manium in which the amount of electrically active lmpurities was
U card! 12 o ' =
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| negligible and could not exert any influence on the intensity of the | [

'ganomalous.passage of the x-rays. Two single crystali’samples were
~-iused, both grown by the Czochralski method, one in an atmosphere con-,
sisting of a mixture of hydrogen and argon?hnd the other in hydrogen :
only. The preparation of the samples ip described in detall. The }ﬂ
integral intensities of the anomalous passage wWere measured wlth a - !
two-crystal spectrometer based on the URS-501 installation. The data.
I reduction procedure 1is described in detail.  The results show that ‘
. two processes took place in the crystal, formation of distributed

.~"| vacancles, and formation of vacancy coagulations: Both exert a
| smaller influence on_the integral characterlstics than impuritles,

i
i
i
i
H
i
1]

“lalthough not enough data were obtained in the experiments to make a o e
?**’af‘unique"comparison~p0881b1e,M;Itwis;concluded,that_the,resultsﬁcan”bemihwuw P
5”Wj“*used~to~developwanﬁindependentfmethodmofmchecking,the;effect,ofﬁyazwﬁ;;;;;‘;q

7 s -»1»

- cancies on the properties of sollids.  The authors thank 0. N. Yefimov.
ifor a discussion of the results, A, D, Belvavev, S.S. Malogolovets P
.| for kelp with the electric measurements, and also A. A, Kilimnik and :
R N F. Kogdenko for taking part in—the measurements of the vibratlon i ——
.‘lcurves. Orig. art. has: 1 figure and 1 table. =~ ~ '~ SRR R
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TITLE: Study of defect interaction by the method of anomalous transmission of x-rays
| SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1966, 1394-1401

| TOPIC TAGS: crystal vacancy, crystal dislocation, crystal impurity, spectrometer,
| crystal defect

ABSTRACT: The intensity of the anomalous transmission of x-rays was measured on a two:
crystal spectrometer in the Bregg-Laue position for the (220) reflections of disloca-
tion-free Ge containing a small amount of impurities. Changes in the integral charac-
teristics of the transmission were analyzed to study the interaction of vacancies with
impurity atoms, vacancies, dislocations,lynd the interaftion of defects during retro-
grade decomposition of the solid solutiom\‘of Cdrln_ggf' When the crystal is heated to
high temperatures, interaction of defects (vacancies, impurities, dislocations) takes
place and appears as a change in the degree of crystal perfection, which can be eval-
uvated quantitatively from A"i and &y £ from an analysis of sufficiently large du, and

by, for each specific case, it is possible to establish the nature of the defect in-
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tepaction. 1In the case of uniformly diatribugﬁd vacancies In the volume of the crys-
tal and interstitial impurities of Cu and NiJ the influence of these defects on the s
degree of crystal perfection is apparently additive. Gradual cooling of crystals
from high temperatures and prolonged low temperature annealing of hardened crystals
jead to interaction of statistically distributed vacancies. The diffusion of Cu and
Ni results in a partial solution of coagulates through the separation of individual s
vacancies which facilitate the diffusion process. Vacancles statistically distribut- } T
ed in the volume of the crystal react with dislocations and are absorbed by them.

| Prhenomena are less pronounced during retrograde decomposition which takes place dur-
ing the annealing of crystal at temperatures above those for maximum solubility.
Orig. art. has: 1 figure, 1 table. '
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YELISTRATOV, F.M., kandidat tekhnicheskikh nauk,
i
Prospects for using free-piston gas generator turbines for ship

rovulsion (fron foreign journals). Sudostroenie 22 no.8:30-35
Kg 156, (MLRA 9:10)

(Marine gas turbines)
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(JELISTRATOY, 7.H., aodidet tothnichesikh nak,
LTI S s L
" "Calculating the indicated efficiency of a free ristin gas gener-
ator, Sudostroenis 23 no,7:24-28 J1 '57, (MIRA 10:8)
(Marine turbines)

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610008-8"



3R001

TS RIZETTE

2610008-8

S Uy ST e L H0T

TELIBTRATOT, F.M., kand. tekhn.pawe,
sé@ characteristics of gas turbines used in power plants equipped
with free-piston gas gensrators, Sudostroenis 24 ne.11:70-74
N 's8, (MIRA 12:1)

(Marine gas turbines)
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.. YELISTRATOY, Flaviy Markianovich;.KOLYUKO, Vadim Mikhaylovich; TOMILIN,
ot el ihn ] Sergeyevich; KOTSYUBENKO, V.V., insh.; nauchnyy red.;
POLYAKOV, 1,1,, red,; SHISHEOVA, L.M., tekhn.red,

[Power units with free-piston gas gonerators] Silovye ustanovki
80 svobodnoporshnevyni generatorami gasza. leningrad, Gos.
goluznoe izd-vo sudostroit. promyshl., 1959. 297 P«

. (MIRA 12:8)
(Gas and oil engines)
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YELISTRATOV, F.H.. kand, tekhn.nauk

Monograph on "Biesel compressors with free pistons® by
N.V.Pul'manov. Raviewed by F.M.Blistratov, Energo-
maghinostroenie 6 noJ7:4k J1 160, (um. 1337)
: (Air compressors) .
(Pul'manov, B.V.)
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YELISTRATOV, F.M., k&ndotekhnana'qk

-

High power marine engines [from foreign journals], Sudostroenis
27 no.9:64~70 S 1641, (MIRA 14:11)
. (Marine engines) ,
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(Motorships—Ship handling)
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YELISTRATOV, F,M,, kand, tekhn, nauk

Prospects of using low-speed, high-pover engines on ships. |
Sudostroenie 29 no.8:36-39 Ag '63. : (MIRA 16110)

(Marine diesel ongines)
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B | | 11mie: Now marine engines of the Gernan Demccratic Republic N
3, 5 mmcﬂE':- 'sud;'sg,'oye.,‘j',' e, no. 10, 1965,‘"29"317 - o | B

TOPIC TAGSi  marine engine, power equipment, .fuel_consumption, fuol supply system, ot
‘lubrication, cooling water aystem/ NVD26 2 murine engine, NVD36 2 marine engine, | e
'NVDLS 2 marine engine TR o . . , :
ABSTRACT: The Carl Libknekht (SKL) works'in Magdeburg, East Germany, has developed
three new seri@s of marine engines, HVD20.2, NVD36.2, and NVDLB.2, which have a
piston pover equal to the best foreign diesels. The NVD26, with a 180-mn diameter
cylinder, has a specific fuel congumpbion of 172 g/hp~hr, achieved by increasing the
_averagy effective cylinder pressure, The NVD36 and NVDLB have a high rpa and

| pressure. The diesel englnes VD36 and NYDLB have a fuel consumption of 157 g/hp-hry
which is among the world's best. The NVD26.,2 does not reverse and oparates at 750 rpat  EeE
i | for-a generator drive or for a ship's propulsion with reversing gear. Among the i
. | improvements are a ne¥ fuel system with jmterchangeable jets, en aluminum elloy
1piatonrmachined:in an oval shape, and assuming a cylindrical shape under the thermsl

| caraasz _wer 622 |
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| streas of operation, a three-layer piston (steel-lead bronze-babuitt), and a
~torsional oscillation damper. There are power take-offa on the front of each engine.
The engines are provided with mechanical or electrical remote controls, or, for
generator use, with a hydraulic rpm regulator. The lubrication system has a twin
filter with a magnetic cartridge. The engines are water-cocolsd with a two-loop
-syatem and have either compressed air starters or starter motors. Oparation periods
between overhaula run vp to 30 000 hours. New models ers planned for the NVD35.1
and NVD26,2 in 1966, and for tho others in 1967. Orig, art, hass 1 tablo snd 6
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terinls.
&utomatic welghing, calculating, and conveying of loose za
Muk,-elev, prom. 27 no.12:13-17 D 161, (MIRA 1512)

1. Liyepayskiy probochno-linoleumoVyy zavod.
yepaye (Weighing machines) (Conveying machirery)
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NOV, A.N.; GEL'BUKH, L.A.; J 20k vl
PESS0 *PARSKIY, Yu.S., kapitan 2 e Ted. } cwmm, SR

tekhn. red.

[Underwater search] Podvodnyi poisk, Moakva, Voeni.zdatS
1963. 93 p- (MIRA 16:10
(Diving, Sutmarine)  (Undervater television)
(Underwater acoustics)
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© 1 ATHOR: YeMatr ratov, M. R (Moscow)

TITLE: Detcnﬁ.n&ttun of dynemic cheracteristics of nonstationary systems
i quring normpl operation

$ K —- —
s ] N

&5 }‘M
"“0?1 »mﬁsr aonse&ticne.w_l.ncar syaten—dymic ]
;umrico.l neticd, constant pa.re.mcwr, ~varteble. pa.ramctez-, nonline

se)f-adapting systen

a.r system, .

ABSTRACT: A generzl and numerical methed I3 presented for d.etcminmg the dyremic

charac Iy = sy discrete input and output
taristics of noastationa linear sten -
values. Tie zuthor first dascribes a simple method of de termining tie wvelght
function of & control odject with congant mermsters and then dm.e..ops a

B -t fmp 4 —mialng e dynam! craracteristics
g.ffclent .y geceral .x"cr‘.re. aetnod iete i e

N eT ' d-v-: Loplas e
of a control object wit esscentially variahle pa.mc,c.?. ‘r‘ox:‘ Y xzp“;”# "
method the fcllowing a.ssux*ptions are m2de: L) the ¢ wroi onject rine

by & iinear ¢iff ferential or differe.:e eguation; 2) the zero {nmt vel:e

£ i 'ﬁ : &
i 4‘%{&@5’5&:” s
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corresponds to the zero output value; end 3) reasurcment errors and noises in the
control ovject are ..ot present. For the object with essentiallys variable paren-
< eters an integral equation for the weight function {8 written oa the Lasis of whieh
the problem of the weipht function ¢ arcctarizing the object 8 reduced to the
‘solution of a 3ysten of lincar algebraic equations by taking the lineer combinition
of time furctio:s as the approximatior of tre low of variation of “-e wvelisn~-
fllilctt.vu urduwuwua Iv Leﬁﬁﬁﬁ—vﬁ_ﬁ_ﬁrﬁmﬁ' bh Lehb function canbe olat=d be

e ——

,:,V,!.IUJJQJ.J_SEMI&LU
1ineariza‘aim of nmxlir:ce.r dmw., 1e ﬂyf'tems w‘ £h ess»":{‘, e.ll; v&rle. ‘are
in the prese-qce of measuremsnt errors and external disturbances is sho-rn. " e
stregssed that the method preseated Is very effective when cpplied to sarmplec-
concrol systems) 1t can also be applied to self-edapting systems. The propossa
rethod makes 1t possible to determine more aeccurutel, the dynamic charecteristics
of objects with slowly vorying parameters. The object described by ¢ linear
second-order d‘fferential equation is taken &as an example. Orig. art. ras: 1.
formules and 6 figures.
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8 thesia of disoreu‘ma using a polymmiu equation
'azzhod. _ Avtom, 1 telem, 24 no,1l:1474-1486 N 163, (MIRA 16112)
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: AUTHOR:““Yeiietratoyi“M;‘R;"(HQGCOHD'“”"' e
. . - 114 .

TITLE: The accuracy of determination of dynamic characteristics of nonstationary
objects : : o . .

| SOURCE: Avtomatika 1 telemekhanika, v. 26, no. 8, 1965, 1379-1384

| 'TOPIC TAGS: . mathematic model, telemetry <vstem, pulse signal

SOOI : - T :

-ABSTRACT; - In an earlier paper, the author presented a method for the determina-
tion (from the discrete values of the input and output signals) of the dynamic
characteristics of nonstationary objects during their noimal operations, The
present paper investigates the accuracy and optimum properties of the estimate of
the pulsed transient function of a linear nonstatlonary object obtained by the
-same method,- The theoretical discussion assumes that 1) the chosen structure of
the mathematical modal allows the exact description of the law of variation of the
unknown pulsed transient function over segments of time equal to the sum of the
observation intervals and the time over which the characteristics are extra-
polated; 2) the<dtrors of the recording of the input signals are nonexi{stent, as
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" are the internal noise and external perturbation affecting Ehe object; and 3) the |
recording crrors of the output signal of the object with a given dispersion are :}
independent, not shifted, Normal formulas are given for the calculation of the o
correlation matrix used for the evaluation of the discrete pulsed transfer function S
~ {'of a linear real nonstationary object., The optimum character of the resulting 3
- | estimates of the pulsed transfer functions is shown, .Orig, art, has: 36 2!
formulas and 2 figures, - - Cl 4
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| - |AUTHOR: Yolistratov, M.R. (Moscow) | 49 BE
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- R J} TITLE: Synthests of a liuear Jdiscrete filter with limitations in a prescribed part of the !
. R i-8ystem - ' L ' : 3
' | SOURCE: Avtomatika telemekhanika, v. 2, no. 11, 1965, 1915-1925 .

| ‘TOPIC TAGS: automatic control system, automatic control theory, linear control -

| system, filter circuit, probability’ . ﬂ |

- ABSTRACT: Real linear automatic control systoms (ACS) always ‘cqvntaln/components the - 1.0
c8_of which ma 2«

-characteristics of \ y be considered linear only i a cortain range of variations
_| of tha corresponding physical 8ignala (coordinates), Therefore, a calculation of optimal
| linear ACS conducted without taking these limitationa into account may lead to such a lovel -

of instructions that a linear evaluatfon of the problem becomes inapplicable, In this

.. -connection, there ariges a need in the aynthesis of ACS to calculate an optimal filter pro- , i
. | viding for the preascribed probability of the operation of the syatem in the linear zone, T f

UDC 62-504.1:621, 301, 172
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.. | If the value of the probability is close to unity the effect of the noise repression of the -
“ff -~ - operational signal may be ignored, and the characteristics of the real system will be
~{ " ] close to the theoretical optimum. The present author examines a discrote coatrol system
i of an object G = P/Q (see Fig, 1) which incorporates an instruction limiter U. The sum
,,of,.the,opemtionalreignal. 8, and noise, N, is fed to the input of the system,
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Fig. 1. Object controlled by the discrete syatem,
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_ % The investigated numerical method for the synthesis of the discrete filter makes it

1" possible to considerably reduce the dispersion at the output of the nonlinear component
with the purpose of assuring the prescribed prubabllity of operation of the 8yatem in the
linear zone. The Lagrange method of finding the conditional extremum and a sot of |
polynonial equations are ueed in the golution of tho problom. This makes it posaible

to take into account the roquirementa of stability and the coarseness of the system

; during the synthesis proceas ftself, Orig. art. has: 5 figures and 36 formulas,
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AUTHORS: Gusev, V. M., Ouseva, M. I., Vlasenko, V. P.,
Yelistratov, N. P.

|

Inveatigation.of the Interaction of Fast Deuterium Iona"
With Metals

TITLE:

PERIODICAL: .Iwmaestiya Akademii nauk SSSR. Seriya fizicheskaya,
1960, 701. 24, No. 6’ pp' 689"693

TEXT: . This is thefréproduotion of a lecture delivered at the 9th All-

Union Conference on Cathode Electronics from Ocigber 21 to 28, 1359 In
Moscow., The authors investigated the sguttering?if copper by deuterium

ions with energies-of 10 - 30 kev. Trthermore, the penetfration of deuteri-
um into ocopper, stainless steel, and some other metals in their bombard-

mentAkith 25-kev deuterons was studied. Measurements were made in a small
electromagnetic separator in which the beam of atomic deuterium ions was
fooused on the target of the metal to be investigated {Fig.1). Sputtering
was determined by measuring the reduction in weight of the target. Fig. 2
graphically shows the measured and the calculated coefficients of sputtering
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A formula by R. Pease (Ref. 5) was used to calculate this coefficient.

The experimental and the theoretical dependence of the coefficient on the
ion energy have the same charaoier; the experimental values are, however,
somewhat higher which is brought into connection with the assumption used

in the caloulation that more than half of the atoma in the firat three
atomio layers are emitted. The penetration of deuterons into the metals,

and the desorption of the driven-in atoms on heating the sample were studied
by a method 'hicg is based on the measurement of the neutron output in the
reaction D(dn)He’ which takes place between the driven-in deuterium atoms
and the incident deuterons. Fig. 3 graphically shows the dependence of the
neutron output on the duration of irradiation of a copper target. A satura-
tion of the meta®s with deuterium is concluded from the course of the curve.
"Furthermore, Fig. 4 shows the experimental results with which the dependence
of the neutron output on the energy of the incident deuterium ions was de-
termined on an Al-target. It is concluded from these results that the limit-
ing concentration of the driven-in deuterium atoms increases with increasing
engrgy of deuterons. An estimation of the amount of deuterium atoms per

cm® of copper target with an energy of incident ions of 25 kev yielded a
value of approximately 241018 particles per cm®. In this estimation it was

Card 2/3 . Y
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assumaed .that the driven-in atoms are regularly dietributod over the range
in which the deuterons are slowed down, Fig. 5 shows the dependence of the
neutrog output on the target temperature, As may be seen, neutron output
at 500°C is about 20% of the initial value. The authors thank I. F.
Kvartskhava and N, D. Morgulis for the discuasion of some problems ariaing
in these studies. There are 5 figures and 10 references: 6 Soviet,

2 Ameriocan, 1 Swedish, and 1 German.
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; 8/057/61/031/006/016/019
2/ 42 1p | B116/B201

- AUTHORS: Gusev, V. M., Guseva, M, I., Yelistratov, N. P., and
: Ikonnikov, D. 5.

TITLE: The problem of penetration of fast deuterium ions into metals
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 6, 1961, 749 - 750

TEXTs A paper by V. M. Gusev, M, I, Guseva, V., P, Vlasenko, N. P,
Yelistratov (Ref. 13 Izv. AN SSSR, ser. fizich., 24, no. 6, 689, 1960) con-
tains data regarding the largest possible number of deuterium atoms entering
the surface layers of copper, stainless steel, and-palladium targets irra-
diated by 25-kev deuteron beams of different intensities. In the course of
further experiments, saturation curves were obtained for platinum, tantalum,
silver, aluminum, gold, and titanium targets with deuterium (Fig. 1). For
a more complete congelation of the o0il vapors of the diffusion pump, an
additional trap cooled by liquid nitrogen was placed in the vacuum chamber,
Fig. 1 shows that most deuterium atoms are able to penetrate into titanium;
more precisely, 14 times the number that penetrate into stainless steel

+  (which absorbs the lowest amount of deuterium)., If titanium is irradiated

Card 1/5
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with a deuteron beam having an energy of 25 kev and an intensity of 2 ma/cm ’

the total neutron yield per cm2 of wall will amount to 2.5°¢ 106 neutrons/se-
cond. Whenever a target was used several times, the thin surface layer sa-
turated with deuterium during the previous experiment was mechanically re-
moved before starting the experiment. The neutron yield always began from
zero, On the other hand, if the target irradiation was interrupted for a
number of hours or days, the former value of neutron yield was restored

after irradiation was recommenced regardless of whather the target was placed
in a vacuum or in air. This proves that deuterium does not diffuse into the
interior of the metal, not even in titanium. The solubility of hydrogen in

titanium is about 104 times as high as in copper, silver, aluminum, platinum,
and stainless steel (Ref. 2: 8. Deshman. Nauchnyye osnovy vakuumno

tekhniki (Scientific basis of vacuum technology), M., p. 451, 1950, Unlike
the curves of other metals, the saturation curves of silver and gold with
deuterium display maxima (Fig. 1). Further studies are required for clari-
fying the causes of thrir formation. The indications of the neutron
recorder were photographed by a motion-picture camera and the authors suc-
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. -iceeded in determining the time dependence of the neutron yield in the first
. fractions of a second after beginning with the irradiation of the target by
.~ @ deuteron beam. Fig. 2 shows the initial section of this curve for a
', stainless steel target. The linear course of this section proves that the
- gas generation coefficient of deuterium is almost zero during the first
seconds of irradiation (when disregarding the reflection of deuterium ions
from the target). After that, the neutron yield rises more slowly with time,
" and the curve tends toward saturation (Fig. 1). The conclusion may be drawn
‘therefrom that equilibrium is established “etween the deuterium amounts
. reaching the target and those leaving the target due to diffusion and
' sputtering. There are 2 figures und 2 Soviet-bloc references. :

“ASSOCIATION: Fiziko-tekhnicheskiy institut AN Gruz. SSR Sukhumi (Institute
: C of Physics and Technology, AS Gruzinskaya S3R, Sukhumi)

SUBMITTED: December 26, 1960
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[seven-year plan of Kherson Province 1n operation] 8emiletka Kher-

sogshchiny v deistvii. Izd.2,, ispr. i dop. broshighiury "Kher-
sonshchina v semiletke.” Kherson, Khersonskoe knizhno-gazetnoe 1zd-
(MIRA 1419)

vo, 1961, 74 p.
(Kherson Province—~Economic conditions)
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318K,  Electrical-Contact Reshatance
During Fusion Butt Welding. (In Rus-
sinn.) 1% B, Klistratoy. Avlogennoe
Delo, v. 223, Aug. 1031, p. 3416,
Experimental values are broken
into component parts. Current den-
sity, rate of fusion, and type of
welding machine (two Lypes) were
the principal variables. Data are
tabulated and charted for low-car-
bon steel. 1K1, CN)
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. ‘wplectric Kesistance of Contact in Butt Fusion ;. ,
* Welding," Docent P. . Yelistratov, Cand Tech ; o -
Sci e S

f'Avtogeh_ Delo" No 8, pp 14-16

" - - Develops empirical formulas, connecting resist- N

v’; ance of 1iquid metal, rate of fusion and cd. : -

Also presents this relationship graphically.

i~ Calcd resistance of 1liquid metal permits detn of -

; elec resistance of parts upon heating with melt- L
ing, and calcng of secondary circuit parameters .
of welding machine. e S :

200751
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AUTHOR: Yelistratov, P. S.

TITLE: Equation for Electric Resistance of a Contact
(Uravneniye elektricheskogo soprotivleniya kontakta)

PERIODICAL: Tr. Bezhitsk. in-,t'a transp. mashinostr. (Transactions of the
Bezhitsa Institute of Transport-Machine Construction), 1955, Nr 14,

pp 93-108

ABSTRACT: An equation for electrical resistance of a contact is suggested, de-
duced from an assumption that a contact between two surfaces is formed by the
touching of bumps that result from machining the surfaces. Each bump is
assumed to have the shape of the frustum of a cone. The equation has the follow-
ing form:

R, =
frustum height, @ is the resistivity of the contact material, o is a factor

-

characterizing mechanical resistance to compression of the material, T is the

ZhP VO » (1), where Ry is the contact resistance, h is the

Card 1/3

3 g%: o ,‘%{%ﬁ% l‘éﬂ';e%‘ij.ﬁ SRt Y S IR R ety 2 .. AR R R 4G e iz 2L, N
APPROVED FOR RELEASE: 03/15/2001  CIA-RDP86-00513R001962610008-8"




RELEASE: 03/15/2001 CIA-RDP86-00513R001962610008-8

s =

112-57-7-14486

~ Equation for Electric Resistance of a Contact

total area of the contacting surfaces, and P is the pressure on the contacts.
Data is presented on experimental investigation of the dependence of contact
resistance on various quantities entering equation (1). Experimental relations
Rk - {(P) determined for steel-steel, copper-copper, and steel-copper con-
tacts well agree with theoretical relations obtained from equation (1). It was
assumed: for copper ?cu < 0.0175x10"4 ohm. cm, Ocy = 40 kg/mmz,

hey = 8x10-3mm; for steel §g = 0.012x 104 ohm. em, Ogy = 60 kg/mmz.
hgy = 12x 10-3mm. No influence of contact surface machining on the contact-
resistance value was detected. A copper contact surface treated with a grind-
ing wheel of grain-size 40 showed practicall - the same contact resistance as

a surface treated with a grinding wheel of grain-size 120. The pressure was
varied from 40 to 600 kg in that experiment. An assumption is advanced that
the essential dependence of R on h (his associated with surface machining) as
is shown by the above equation, holds true only for light contact pressures.
The experimental relationship Rk = £1(F) has the nature of a parabola which
agrees with equation (1). A variation of current density within 0.05-0.25 a/mm?
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on the steel-steel and copper -copper contact surfaces, with pressures of

1-2 kg/mmZ, does not affect the value of Rk. It is pointed out that, of all fac-
tors determining the contact resistance, the greatest role beloiigs to the con-
tacting materials. Other factors (like converging of current stream lines, ab-
sorbed gas films, etc.) play only a secondary role. A precision ammeter with
a set of shunts and galvanometers was used in the experimental determination
of contact resistance. Bibliography: 11 items.

I.N. Ye.
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Yelistratov, Petr savel'yevich.
/ - -

Metallurgicheskiye osnovy svarki chuguné (Metallutgical principles
of Cast Iron Welding) Moscow, Mashgiz, 1957. 154 p. 6,000 coples printed.

Ed.: Zvegintseva, K.V., Engineer; Ed. of Publishing House:
Mezhova, V.A.; Tech. Ed.: Tikhanov, A.Ya. Reviewer:
ivanov, B.G., candidate of Tech. Sciences; Managing

Ed. for literature on heavy machine building (Mashgiz):
Golovin, S.Ya., Engineer.

PURPOSE: . This book was written for engimneers and technicians
' ' dealing with welding of cast irom. 1t can also be
used by students studying the principles of welding.
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Metallurgical Principles of Cast Iron Welding (Cont.)

COVERAGE:
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The author emphasizes the importance of grey cast’
{ron in machine building and estimates that the pro-
duction of cast iromn will reach 53 million tons in
1960, 12-15 million tons of which will be used in
machine building. Welding of cast iron is claimed to be
the most important method of correcting flaws in
castings - about 3% of rejects can thus be saved,
constituting an annual saving of 1.4 billion rubles.
Properly applied welding methods could also be used

in the construction of complex structures composed

of cast iron elements. The author further claims that
this is the first effort to analyze theoretically from
the metallurgical point of view, the most important
problems of cast iron welding. There are numerous
tables, diagrams end formulae.
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Metallurgical Principles of Cast Iron Welding (Cont.)
TABLE OF CONTENTS
Introduction : ’ 3
.Ch. I Cast Iron and Cast-Iron Welding Methods 5
1. Basic properties of cast iron as a weldable material 5
2, Cast-iron welding methods 11

‘There are 14 references of which 10 are Soviet, 2 English
and 2 German.

Ch. II Metal in the Welding Flame 19
3. Transfer of metal in the welding flame 19
4. Temperature of the dribble ' 27
5. Formation of gases and vapors in the dribble 38
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Metallurgical Principles of Cast Iron Welding (Cont.) B -
6. Chemical composition of the dribble 47
7. Size and shape of weld joints 61

_ There are 36 references of which 27 are Soviet, 5 English
and 4 German.

Ch. III The Heat-Affected Zone : 69

8. Size of the heat-affected zone 69 :
9. Structure of the heat-affected zone o 81

There are 16 references of which 11 are Soviet, 4 English
and 1 German. v

- Ch, IV Metallurgy of Welding Cast Iron with Cast Iron 90
10. Welding cast iron with cast-iron electrodes 90
11. Welding cast iron with steel electrodes 100
12, Basic properties of the weld joints 112
There are 22 references of which 18 are Soviet and 4 English,
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15. Basic properties of welded joints 140
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There are 18 references of which 13 are Soviet, 3 English
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Ch., VI Hetallurgy of Welding Cast Iron with Nonferrous Alloys 145
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Yélistratov, Petr Savel'yevich

N—

Syarochnyye svoystva chuguna (w;Iding Properties of Cast Iron) Moscow, Mashgliz,
1959. 145 p. Errata slip inserted. 5,000 copies printed.

Ed.: K. V. Zvegintseva, Engineer; Ed. of Publishing House: N. S. Stepanchenko;
Tech, Ed.: V. D, El'kind; Managing Ed. for Literature on Heavy Machine
Bullding (Mashgiz): S. Ya. Golovin, Engineer. '

PURPOSE: This book is intended for technical persvonnel working in industrial
plants, repalr shops, and supply centers. It may algo be useful to students
gpecializing in casting and welding.

COVERACE: The special characteristics of cast iron and their relationship to
welding properties are discussed. Physical properties are noted. Metallo-
graphic analyses of weld metal in the form of cast iron, steel, and copper
alloys are given, and questions of crack formation, mechanical properties,
and machinability of welded joints are discussed. No personslities are men-
tioned. There are 47 references: 23 Soviet, 15 English, and 9 German.
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